Information and communication technology (ICT) can modernize agriculture extension system of India and ICT can play an important role for improving the quality life of farmers. Looking to the importance and scope of ICT application in agriculture the present study was carried out in Udaipur district of Rajasthan state. A total of 160 extension personnel (80 from Governmental Organizations and 80 from NGOs) were selected. To investigate ICT application in agriculture, five commonly used ICT toolsnamely computer, Internet, mobile phone, kisan call center and information kiosks were selected. Data were collected through face to face interviews with the help of a developed instrument. The findings of the study show that application of computer, Internet and mobile phone is higher by the NGOs personnel than by GO personnel. Whereas, the uses of kisan call center and information kiosks by GO and NGOs personnel are almost the same in the study area.
INTRODUCTION
The majority of population in India still lives in rural areas and they have no or little access to agricultural information. Therefore dissemination of agricultural information among the farming community needs to be strengthened and modernized. Modern information and communication technology (ICT) can modernize our agriculture information system. During the last two decades, an unprecedented growth in the area of information and communication technology has been reported. ICT helps people to communicate effectively, overcome the limitations of time and space, empower people by providing information and knowledge, provide income generating and learning opportunities, increase government transparency and efficiency and enable people to express their concerns and to actively participate in decision making processes (Asian Development Bank, 2004) . Thus, for agriculture and rural development, ICT can play an important role for improving the quality life of farmers. However, the promise has yet to be realized in India due to the lack of connectivity and accessibility of online agricultural services among farming communities. Therefore, it is necessary to investigate present status of ICT application in agriculture sector. This would enable the policy makers to make effective ICT strategy for agriculture and rural development.
The extension personnel of government and non-government organizations have responsibility to disseminate the latest and improved agriculture technology to the farming community. Nowadays these personnel are using various information and communication technologies for effective discharging their duties and disseminating agriculture technologies among the farmers. Thus, ICTs are emerging as very important tools for agricultural extension and computer, internet, mobile phone, kisan call center and information kiosks are commonly being used by extension personnel. Keeping in mind the above background, the present study was undertaken with the objective of determining the extent of application of defined information and communication technologies in agriculture by the extension personnel
METHODOLOGY
The research was conducted in the Udaipur district of Rajasthan. This district was selected purposely on the basis of the large numbers of extension personnel who are working in the department of agriculture and of the large number of NGOs active in the district. For the purpose of study, both governmental and nongovernmental organizations actively involved in the transfer of agricultural technology were selected. The transfer of agricultural technology in the district is being carried out by state department of agriculture extension, so the extension unit of state department of agriculture was selected purposively as Government Organization (GO). To select the NGOs, a complete list of all the NGOs using ICTs in the transfer of agriculture technology among the farming community was prepared. From the list so confirmed eight NGOs with highest use of ICTs were selected.
To select a sample of respondents from the GO, a preliminary list of all those extension personnel who are engaged in transfer of agriculture technology work and using ICTs was prepared. From the so prepared list, 80 extension personnel were selected on the basis of simple random sampling technique. Likewise, for the selection of respondents from NGOs, organization wise list of all those field level personnel who are engaged in transfer of agriculture technology work was prepared. From the list 80 extension personnel from selected NGOs was taken on the basis of proportionate sampling procedure. Consequently, a total of 160 respondents (80 from GO & 80 from NGOs) were included in the sample of study. For the purpose of study five ICT tools namely computer, internet, mobile phone, kisan call centers and information kiosks were selected. It was observed that these identified tools are commonly used by both GOs and NGOs for transfer of technology in agriculture. Thereafter, data were collected from the selected respondents by employing personal interview technique. The interviews were conducted at extension personnel's homes as well as office in the month of April to June 2012.
To measure the extent of use of information and communication technology among the respondents, a scale was prepared. Five major tools of ICT were included in this scale. In each ICT tool several statements were constructed. The responses of respondents were recorded on a four point continuum i.e. daily user, weekly user, monthly user and rarely user by assigning score 4, 3, 2 and 1 respectively. The maximum possible obtainable score one could obtain was 200. To find out level of ICT use, an overall score for each respondent was calculated and respondents were categorized into three groups on the basis of the overall scores obtained by each respondent, as indicated here below: Low = Average score -Standard Deviation (STD) Medium = Average -/+ STD High= Average + STD Frequency and percentage of extension personnel in each category i.e. low, medium and high were calculated. The application index for each respondent was calculated by using the following formula:
Application Index = Individual score / Maximum Obtainable score X 100
To determine the extent of use of each ICT tool mean per cent score was worked out and ranked accordingly. In order to find out the significant difference between government and non-government organizations about ICT application in agriculture, 'Z' test was used and then conclusion was drawn accordingly. Thereafter, the data were analyzed, tabulated and interpreted.
RESULTS AND DISCUSSION
Only 10 per cent of the respondents within government organization and 18.75 per cent of the respondents of nongovernment organizations belong to high ICT user group, whereas, a the majority respondents are medium user of ICT in agriculture.
There is however a robust minority (31.25 per cent of respondents in GO and 27.25 per cent of respondents within NGOs) which only uses ICT at low level. 
MPS = Mean per cent score
This aspect was ranked first by NGOs respondents, while it was ranked third by the GO respondents. In case of computer application to speed-up the reporting process, it was found that GO and NGOs personnel used computer to the extent of 43.44 and 60.31 per cent respectively, which indicate more use of computer by NGOs personnel. It may be due to the reason that NGOs prefer online reporting from their field workers. Accordingly this aspect of computer application was placed on second rank by both the categories of the respondents.
The extent of use of computer to increase self learning was 39.37 and 52.18 per cent by GO and NGOs extension personnel respectively. It was observed during the analysis of data that only few respondents retrieved the computer loaded information to deliver their client farmers. The extent of computer application for agricultural content development by GO and NGOs respondents was recorded 40.00 and 51.25 per cent respectively. It was noted that less than half of total respondents used computer for digitalized subsidy schemes and agriculture technologies which they use often for the farmers. Regarding management of the agricultural database or farm information through computer, it was found that GO and NGOs respondents used computer to the extent of 32.18 and 53.75 per cent respectively and it was ranked tenth by GO and third by NGOs personnel. (2007) and Rehman (2007) .
Keeping in mind the wide scope of internet and its application to agriculture extension system it was considered appropriate to find out the present status of use of internet in agriculture by the extension personnel in the study area (Table 3) 
Data presented in Table 3 show that the extent of use of internet by GO respondents for seeking information about agriculture and allied fields was recorded 44.68 per cent while, in case of NGOs respondents the internet use was found 58.75 per cent.
Furthermore it was noticed that about half of the respondents did not use internet for searching any information about agriculture technologies in the study area. This aspect was ranked first by both the categories of respondents. The data in Table 4 reveals that the extent of use of mobile phone to establish social contact among the farming community was 74.25 and 79.68 per cent in GO and NGOs personnel respectively. This aspect was ranked first by both the categories of the respondents. The use of mobile SMS service for information exchange among extension personnel was noted by the extension personnel of GO and NGOs 43.00 and 30.94 per cent respectively. It was found that extent of use of cell phone to get instant feedback from the farmers about agriculture technologies was 57.60 and 70.00 MPS among GO and NGOs personnel respectively. This aspect was placed on fourth and second position by GO and NGOs respondents respectively. Most of the extension personnel were using mobile phone for getting feedback from farmers on various aspects of agriculture technologies.
Further analysis of the table shows that the extent of use of mobile phone to establish easy and strong linkages between agriculture and allied departments was 56.43 and 64.06 per cent among respondents of GO and NGOs respectively. It was noted that 45 GO respondents and 52 NGOs respondents were frequently using mobile phone for establishing linkages with different departments. Regarding use of mobile phone to inform target farmers about departmental schemes, it was found that the personnel of GO and NGOs had 57.05 and 61.87 per cent respectively.
The extent of application of mobile for calling the farmers for training/ workshop organized by the department was 55.50 and 57.81 per cent by GO and NGOs respondents respectively. It was found that the extent of use of mobile phone camera to capture the digital image of the insect pests and plant diseases was noticed 37.06 and 44.68 per cent among the extension personnel of government organization and non-government organizations respectively. Some of the respondents replied that captured image of insect pests and plant diseases were used to discuss the problem with subject matter specialists. Likewise, the extent of use of mobile phone to show the images of improved agriculture implements to the target farmers was recorded 31.87 and 40.94 per cent by GO and NGOs personnel respectively.
The extent of application of mobile phone for incoming calls of the farmers for agriculture technologies was 58.00 and 65.62 MPS in the respondents of GO and NGOs respectively. Poor use of mobile phone was recorded in the aspect of recording new technologies, sending and receiving e-mails through mobile phone, mobile conferencing services to share and discuss agriculture problems with experts. The last priority was given by GO and NGOs personnel to the use of Bluetooth for data transfer between devices with extent of 5.00 and 16.44 per cent respectively. The extent of use of mobile phone services among GO respondents was 5.00 to 74.25 per cent, while in case of NGOs respondents the extent of use of cell phone was 16.44 to 79.68 per cent in all aspects of the mobile phone.
It may be concluded that only 42.58 per cent of GO personnel and 48.80 per cent NGOs personnel used mobile phone for agriculture extension purpose. Out of these personnel majority of extension workers used mobile phone for establishing social contact and providing agriculture advisory services to the farmers. The present findings are supported by the findings of Gupta et al. (2003) who reported that cent percent JDAs used phone calls regularly, followed by ADRs (52.15 %) and AOs (20.37 %) whereas, less than fifty percent (47.82 %) of ADs used phone call occasionally, followed by AOs (44.44 %) who used phone calls as communication channel for establishing linkages with scientists. Similar findings were also reported by Rajpoot and Ansari (2009) and Ghesura et al. (2012) .
Currently, large numbers of farmers and extension personnel are getting free of cost agriculture advice from a Kisan Call Center (KCC). Therefore, it was felt necessary to assess the use of KCC by extension personnel for agriculture information directly or indirectly. The findings are presented in Table 5 .
The use of KCC for getting agriculture information was 47.50 and 31.25 per cent among GO and NGOs personnel respectively. The extension personnel of GO and NGOs recommended the KCC to the farmers for getting agriculture technological information with the extent of 55.31 and 42.81 per cent respectively. It was ranked first by both the categories of respondents. Majority of extension workers were suggesting KCC to the farmers to get all kind of agriculture information from kisan call center between 6.00 am and 10.00 pm. It was found that the extent of use of KCC to discuss farmer's problem with experts was 39.06 and 29.37 per cent by GO and NGOs respondents respectively. 
From above discussion, it can be concluded that 42.08 per cent of GO respondents and only 31.50 per cent of NGOs respondents used kisan call center for agriculture extension purpose in the study area.
It was also reported that use of KCC by GO personnel was more than NGOs personnel because KCC is a government initiative for farming community and GO personnel have responsibility to support the services. Therefore, GO extension workers recommends KCC service to the farmers for getting expert advices.
Keeping in view the importance of information kiosks (CSC and emitra) for agriculture and rural development an attempt has been made to determine present status of use of information kiosks by extension personnel (Table 6 ).
The extent of use of information kiosk (CSC/ e-mitra) by GO personnel for getting agricultural land records was 36.87 per cent while, in case of NGOs personnel it was 38.75 per cent and ranked first by both categories of the respondents. The extent of use of information kiosks to deliver latest agro advisory services to the farming community was 25.93 and 27.81 per cent among GO and NGOs respondents. Majority of respondents were not using information kiosks for agro advisories services. The poor use of information kiosks may be due to the fact that kiosks are not easily approachable for getting information. It can be concluded that only 27.28 per cent GO respondents and 28.17 per cent NGOs respondents used information kiosk for getting agriculture information. The highest use of information kiosks was recorded for getting land records in the study area. The present findings are supported by the findings of Borthakur and Chandra (2011) .
To find out the variation or similarity in ICT application in agriculture between GO and NGOs extension personnel, the 'Z' test was applied (Table 7) .
Our hypotheses were as follows:
NH : There is no significant difference between GO and 01 N G O s p e r s o n n e l a b o u t i n f o r m a t i o n a n d communication technologies application in agriculture.
Rh : There is significant difference between GO and NGOs 1 personnel about information and communication technologies application in agriculture. 
NS = Not significant
The calculated 'Z' value was found to be less than its tabulated value at 1 per cent level of significance. Thus, the null hypothesis (NH ) 01 was accepted and the alternate hypothesis (RH ) was rejected. It 1 reveals that there was no significant difference in the utilization of information and communication technologies between GO and NGOs extension personnel. It means that extension personnel of both types of organizations were showing a similar behavior with regard to use of ICTs and purposes of this utilization.
CONCLUSIONS AND RECOMMENDATIONS
The majority (56.25 per cent) of respondents have a medium level of ICT application in agriculture. The extent of use of computer, internet, mobile phone, kisan call center and information kiosk in agriculture is less than fifty per cent by the extension personnel of both the organizations. There was no significant difference in the application of ICT between GO and NGOs extension functionaries.
To increase application of ICTs in agriculture through extension functionaries it is recommended that all ICT tools should be provided free of cost to the extension personnel for transfer of information about technologies, markets, and other interesting aspects, among the farming community. Secondly, the extension personnel should be properly trained about the utilization of ICTs at their office (for various purposes) and in the field, whenever and wherever possible. Permanent monitoring of their behavior as well as further research are also recommended.
